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The microbubble preparation of claim 65 wherein said nonfluorocarbon modifier 
gas is selected from the group consisting of nitrogen, oxygen, carbon dioxide and mixtures 



thereof. t 

<^£Pf The microbubble preparation of claim ifp wherein said nonfluorocarbon modifier 



gas is air 




The microbubble preparation of claim^^ wherein said gas osmotic agent has a 
)T water solubility of not more than about 0.5 mM at 25°C and one atmosphere. 

I 

The microbubble preparation of claim wherein the microbubble membrane 
comprises a surfactant. 

The microbubble preparation of clainrw wherein said surfactant is selected from 
the group consisting of nohionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and combinations thereof. 

The microbubble preparation of claim *^^wherein said surfactant is a non- 
Newtonian surfactant. 

The microbubble preparation of clairfr^\vherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
starch, hydroxy ethyl starch fatty acid esters, dextrans, dextran fatty acid esters, sorbitol, 
sorbitol fatty acid esters, gelatin, serum albumins, phospholipids, polyoxyethylene fatty acids 
esters, polyoxyethylene fatty alcohol ethers, polyoxyethylated sorbitan fatty acid esters, glycerol 
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polyethylene glycol oxystearate, glycerol polyethylene glycol ricinoleate, ethoxylated soybean 
sterols, ethoxylated castor oil, cholesterol, oleic acid, sodium oleate and combinations thereof. 

^jyf^ The microbubble preparation of claim^JsT wherein the microbubble membrane 
comprises a liposome. j 

J The microbubble preparation of claim Jiff wherein the microbubble membrane 

comprises a proteinaceous material. 

r/L I L 10 

Uj r } 2S\ The microbubble preparation of claim >*T wherein said proteinaceous material is 

albumin. 

1 9-* 1 

JZtf. The microbubble preparation of claim j# wherein said gas osmotic agent is 
perfluoropentane. 

j * 77. The microbubbj-e^p^aration of claim 76 wherein said modifier gas is a 
fluorocarbon modifier gas. 

78. The micrm)ubble preparation of claim 76 wherein said modifier gas is a 
( no nfluorocarbon inodifier gas. 




(f^^ \ The microbubble preparation of claim^TfT wherein said nonfluorocarbon modifier 

gas is selected from the group consisting of nitrogen, oxygen, carbon dioxide and mixtures 
thereof. J 

^JS^ The microbubble preparation of claim ^J^wherein said nonfluorocarbon modifier 

gas is air. 

X( y¥. The microbubble preparation of claim j& wherein the microbubble membrane 
comprises a surfactant. 
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^yffZ. The microbubble preparation of claim JJKwherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants^and combinations thereof. 

The microbubble preparation of claim ^Kwherein said surfactant is a fluorinated 

The microbubble preparation of claim^^^wherein the microbubble membrane 
comprises a proteinaceous material. 

( 

85. The microbubble preg^ratrim of claim ^£2""wherein said gas osmotic agent is 
\If perfluoropentane and^aitTmodifier gas is nitrogen. _ 

f ^ ML 

^JJo: The microbubble preparation of claim JS^wherein the microbubble membrane 
comprises a surfactant. 

JiT. The microbubble preparation of claim*85 wherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and combinations thereof. 



compr 



The microbubble preparation of claim $y wherein said surfactant is a non- 
Newtonian surfactant. 

The microbubble preparation of claim wherein said surfactant is a fluorinated 




L 



surfactant. 

C ^907 The microbubble preparation of claimj&5 wherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
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salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
,starch, hydroxy ethyl starch fatty acid esters, dextrans, dextran fatty acid esters, sorbitol, 
sorbitol fatty acid esters, gelatin, serum albumins, phospholipids, polyoxyethylene fatty acids 
esters, polyoxyethylene fatty alcohol ethers, polyoxyethylated sorbitan fatty acid esters, glycerol 
polyethylene glycol oxystearate, glycerol polyethylene glycol ricinoleate, ethoxylated soybean 
sterols, ethoxylated castor oil, cholesterol oleic acid, sodium oleate and combinations thereof. 

(J^^tf The microbubble preparation of claim Jftl wherein said gas osmotic agent is 
perfluorohexane. 

92. The microjfagbl^ preparation of claim 91 wherein said modifier gas is a 
fluorocarbon modffer gas. • 

93. The microbuMdp preparation of claim 91 wherein said modifier gas is 



nonfluorocarbon mpdifier gas. 



The microbubble preparation of claim 9% wherein said nonfluorocarbon modifier 



gas is selected from the group consisting of nitrogen, oxygen, carbon dioxide and mixtures 
thereof. ^c^^ 



The microbubble preparation of claim $ wherein said nonfluorocarbon modifier 

gas is air. 

JXf. The microbubble preparation of claim jM^wherein the microbubble membrane 
comprises a surfactant. 



as is air. ^ 

Oft The mirrnhnhhlp nrena ration of claim QJ^wh 
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The microbubble preparation of claim ^6^wherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and combinations thereof. 

^^5. The microbubble preparation of claimj^wherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
starch, hydroxy ethyl starch fatty acid esters, dextrans, dextran fatty acid esters, sorbitol, 
sorbitol fatty acid esters, gelatin, serum albumins, phospholipids, polyoxyethylene fatty acids 
esters, polyoxyethylene fatty alcohol ethers, polyoxyethylated sorbitan fatty acid esters, glycerol 
polyethylene glycol oxystearate, glycerol polyethylene glycol ricinoleate, ethoxylated soybean 
sterols, ethoxylated castor oil, cholesterol oleic acid, sodium oleate and combinations thereof. 

jffi. The microbubble preparation of claim j^r wherein said surfactant comprises a 
mixture of a phospholipid and a polyoxyethylene-polyoxypropylene copolymer. 

AOD. The microbubble preparation of claim wherein the microbubble membrane 
comprises a proteinaceous material. 

^j^f. The microbubble preparation of claim^^vherein said proteinaceous material is 
albumin. 

102. The microbubble preparation of claim 62 wherein said gas osmotic agent is 



perfluorohexane and said m^uifier gas is nitrogen. 
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TpSr^The microbubble preparation of claim JjGzwherein the microbubble membrane 
comprises a surfactant. 

■ < =^jyS^r The microbubble preparation of claim wherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and^ombinations thereof. 

- ^D^. The microbubble preparation of claim yfc wherein said surfactant is a non- 
Newtonian surfactant. ^ 

Jj9o. The microbubble preparation of claim wherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
starch, hydroxy ethyl starch fatty acid esters, dextrans, dextran fatty acid esters, sorbitol, 
sorbitol fatty acid esters, gelatin, serum albumins, phospholipids, polyoxyethylene fatty acids 
esters, polyoxyethylene fatty alcohol ethers, polyoxyethylated sorbitan fatty acid esters, glycerol 
polyethylene glycol oxystearate, glycerol polyethylene glycol ricinoleate, ethoxylated soybean 
sterols, ethoxylated castor oil, cholesterol, oleic acid, sodium oleate and combinations thereof. 

Jj&f\ The microbubble preparation of claim Hp&3 wherein said surfactant comprises a 
mixture of a phospholipid and a polyoxyethylene-polyoxypropylene copolymer. 

J08* The microbubble preparation of claim ytn wherein said microbubble membrane 
further comprises a hydroxy ethel starch. 



-8- 

5l 




Appl. No. : 08/841,847 

Filed : May 5, 1997 

109. A microbubble preparation comprising a aqueous medium having dispersed therein 
a plurality of osmotically stabilized mrdrobubbles, said microbubbles comprising: 

a generally spheric^microbubble membrane containing at least one gas osmotic 
agent and at least one modifier gas wherein said gas osmotic agent comprises the vapor of a 
/ compound which isya liquid at 37°C and 760 Torr. 

— 4L 

^grj^tT The microbubble preparation of claim J&9 wherein said gas osmotic agent is 
selected from the group consisting of perfluorohexane, perfluorocyclohexane, perfluoroheptane, 
perfluorocycloheptane, perfluoromethylcyclohexane, perfluorodimethylcyclopentane, 
perfluorotrimethylcyclobutane, perfluorotriethylamine and combinations thereof. 

The microbubble preparation of claim JJS^ wherein said modifier gas is a 
fluorocarbon gas. 

The microbubble preparation of claim J&n wherein said fluorocarbon modifier gas 
is selected from the group comprising perfluoropropane, perfluorobutane, perfluorocyclobutane, 
perfluoromethylcyclobutane, perfluoropentane and perfluprocyclopentane. 

The microbubble preparation of claim 109 wherein said modifier gas is a 
nonfluorocarbon gas. 

The microbubble preparation of claim JprS wherein said nonfluorocarbon modifier 
gas is selected from the group consisting of nitrogen, oxygen, carbon dioxide and mixtures 
thereof. 

$i ^fif^The microbubble preparation of claim >f3*wherein said nonfluorocarbon modifier 
gas is air. 
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The microbubble preparation of claim >09 wherein the microbubble membrane 
comprises a surfactant. 

The microbubble preparation of claim JjK> wherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and combinations thereof. 

The microbubble preparation of claim J^^wherein said surfactant is a non- 
Newtonian surfactant. , 

$\$?* The microbubble preparation of claim wherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
starch, hydroxy ethyl starch fatty acid esters, dextrans, dextran fatty acid esters, sorbitol, 
sorbitol fatty acid esters, gelatin, serum albumins, phospholipids, polyoxyethylene fatty acids 
esters, polyoxyethylene fatty alcohol ethers, polyoxyethylated sorbitan fatty acid esters, glycerol 
polyethylene glycol oxystearate, glycerol polyethylene glycol ricinoleate, ethoxylated soybean 
sterols, ethoxylated castor oil, cholesterol, oleic acid, sodium oleate and combinations thereof. 

The microbubble preparation of claim ^^wherein the microbubble membrane 
comprises a liposome. 

The microbubble preparation of claim wherein the microbubble membrane 
comprises a proteinaceous material. 
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. The microbubble preparation of claim 121 wherein said proteinaceous material is 

' albumin. 

^^^^^?23. A microbubble preparation cojH^rising a aqueous medium having dispersed therein 
a plurality of osmotically stabilized^microbubbles, said microbubbles comprising 

a generally spherical microbubble membrane comprising proteinaceous material 

| containing at least/efie gas osmotic agent and at leastjme modifier gas. 

The microbubble preparation of clainr^ZST wherein said gas osmotic agent has a 
water solubility of not more than about 0.5 mM at 25°Cajid one atmosphere. 

The microbubble preparation of claim ;Sz3 wherein said gas osmotic agent 
comprises a fluorocarbon. 

The microbubble preparation of claii^^^wherein said fluorocarbon gas osmotic 
agent is selected from the group consisting of perfluoropropane, perfluorobutane, 
perfluorocyclobutane, perfluoromethylcyclobutane, perfluoropentane, perfluorocyclopentane, 
perfluoromethylcyclopentane, perfluorodimethylcyclobutanes, perfluorohexane, 
perfluorocyclohexane, perfluoroheptane, perfluorocycloheptane, perfluoromethylcyclohexane, 
perfluorodimethylcyclopentane, perfluorotrimethylcyclobutane, perfluorotriethylamine and 
combinations thereof. 

r 

127. The microMbWe^reparation of claim 123 wherein said modifier gas is a 
nonfluorocarbon ga 
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P^^0$J$- The microbubble preparation of claim wherein said nonfluorocarbon modifier 
gas is selected from the group consisting of nitrogen, oxygen, carbon dioxide and mixtures 
thereof. 

I ' 129. The microbubble ^psep^ration of claim 123 wherein said modifier gas is a 
fluorocarbon gas. 

130. The microbufeKIe^reparation of claim 129 wherein said fluorocarbon modifier gas 
is selected from the^^up comprising perfluoropropane, perfluorobutane, perfluorocyclobutane, 
^perfluoromethyj^yclobutane, perfluoropentane and perfluorocyclopentane. 

The microbubble preparation of claim ^^wherein the microbubble membrane 
further comprises a surfactant. 

p\ par The microbubble preparation of clainj/J^wherein said surfactant is selected from 
the group consisting of nonionic surfactants, neutral surfactants, anionic surfactants, neutral 
fluorinated surfactants, anionic fluorinated surfactants and combinations thereof. 

The microbubble preparation of claim ^j^f* wherein said surfactant is a non- 
Newtonian surfactant. 

The microbubble preparation of claim ^^wherein said surfactant is a fluorinated 

surfactant. 

The microbubble preparation of claim t^Twherein said surfactant is selected from 
the group consisting of polyoxypropylene polyoxyethylene copolymers, sugar esters, fatty 
alcohols, aliphatic amine oxides, hyaluronic acid aliphatic esters, hyaluronic acid aliphatic ester 
salts, dodecyl poly(ethyleneoxy)ethanol, nonylphenoxy poly(ethyleneoxy)ethanol, hydroxy ethyl 
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